produce a much greater conformity of the dose distribution than achievable with conventional 3-D CRT using uniform beam intensities. The ability to manipulate the dose distribution can be utilized to create sharp dose fall-off near the boundaries of the tumor area and critical normal organs. This means that the proportion of critical organs receiving a high dose of radiation could be greatly reduced. This may allow for an increase in the dose delivered to the tumor area, a reduction in the radiation dose delivered to critical organs, or both, which may potentially lead to improved clinical outcomes.
When a major innovation is introduced, many new issues that may challenge existing technologies or clinical knowledge are encountered. The improved dose distribution quality resulting from the use of IMRT is due to the trade-off between high dose conformity and the increased radiation exposure of normal tissue. As a result, when sparing organs at risk, the dose is redistributed to other normal tissues, possibly causing unintended tissue toxicity. 2, 3 Therefore, clinical trial evidence is needed to support the theoretical dosimetric superiority of IMRT for its routine application in specific clinical scenarios. The recent development of IMRT and improvements in the image-guided delivery of radiotherapy have provided considerable advances in the adoption of radiotherapy for the management of pancreatic cancer. 3 In this issue of Gut and Liver, Lee
et al. 4 demonstrate that IMRT is associated with significantly fewer gastroduodenal injuries among pancreatic cancer patients treated with concurrent chemoradiotherapy. These authors evaluated the acute toxicities of dyspepsia, nausea, vomiting, and diarrhea. Additionally, preplanned evaluations with gastroduodenoscopies were conducted to evaluate radiation-induced gastroduodenal injuries including telangiectasia, erythema, ulcers, and scar formation. In the IMRT-based chemoradiotherapy arm, the development of grade 1 to 2 ulcers was significantly reduced. Based on the superiority of the endoscopic results, the authors conjectured that IMRT resulted in significantly fewer gastroduodenal injuries among patients treated with concurrent chemoradiotherapy for pancreatic cancer. Several reports have been published on the use of IMRT for pancreatic cancer, and most of the studies were single-arm prospective studies that mainly adopted a 5-fluorouracil-based chemotherapy regimen. [5] [6] [7] [8] [9] [10] [11] To my knowledge, the study by Lee et al. 4 is the first to directly compare 3-D CRT and IMRT for the management of pancreatic cancer. However, due to the nature of their cohort trial, the proportion of locally advanced cases was increased in the 3-D CRT arm, as the authors noted themselves. Their reduced toxicity profiles are not clearly supported by an improvement in the dose volume statistics, which were evaluated using IMRT for comparison. To arrive at a firm conclusion that IMRT is better for the management of pancreatic cancer, further well-balanced, randomized trial results are required.
IMRT is a modality that is sensitive to the motion of the target and the surrounding normal organs because inverse planning optimization of the individual beam intensity is performed based on the fixed computed tomography (CT) image set during simulation. The shape and position of the pancreas and the surrounding normal organs are significantly affected by respiratory motion and/or the motility of the gastrointestinal tract. To overcome the potential changes in the ideally planned distribution of the IMRT dose, a thorough consideration of the motionrelated issues during simulation, planning of the procedure and daily radiation delivery are necessary. Recently, image-guided technologies have emerged with advances in intensity modulation; this potential risk while delivering IMRT to a moving target will be overcome rapidly because the study of Lee et al. 4 utilized in-room megavoltage CT guidance and abdominal compression to minimize the effect of organ motion.
Is the use of IMRT beneficial for pancreatic cancer treatment? IMRT provides better conformity with the tumor target and reduces the dose delivered to organs at risk. This may translate into better local control and reduced acute and late toxicities to critical organs. However, for a firm conclusion, further studies are required.
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